This article provides a detailed examination of subclinical disturbances in the natural speech of healthy relatives beyond the age of risk for schizophrenia. Speech samples from 43 stable schizophrenia outpatients, 42 nonschizophrenia parents of patients (pairs only), and 23 control subjects matched to the parents were analyzed for frequencies of six specific types of communication failures. The parents had higher overall communication disturbance ratings than the control subjects. The specific types of failures that occurred more frequently were unclarities caused by (1) language structural breakdown, (2) use of vague, overinclusive words, and (3) use of words with ambiguous meanings. In intrafamilial analyses, higher levels of communication disturbance in parents were associated with greater severity of illness in their patient offspring. These results support the idea that communication disturbances may be one manifestation of a stable genetic vulnerability to schizophrenia. The nature of the failures identified suggests the possible involvement of weaknesses in specific areas of cognitive functioning.
In the 1960s, family and adoption studies found higher than normal incidences of schizophrenia spectrum disorders in the biological relatives of schizophrenia patients (Kety et al. 1968; Rosenthal et al. 1968) . Since that time more evidence has accumulated suggesting that genetic vulnerability to schizophrenia has subtle manifestations even in individuals who never become overtly ill (Szymanski et al. 1991; Docherty 1994; Kremen et al. 1994) . Identification of vulnerability indicators as distinct from symptoms of overt illness is important because it can potentially inform investigations of genetic epidemiology, molecular genetics, and pathophysiology of the disorder. In addition, if precursors and prodromal signs of the illness can be clearly distinguished from stable genetic markers, it might be possible to identify vulnerable individuals for purposes of prevention or early intervention (Falloon 1992; Birchwood and Macmillan 1993; McGlashan and Johannessen 1996) .
Investigators have attempted to identify indicators of vulnerability by studying patients longitudinally, with the idea that cognitive, psychophysiological, and personality characteristics present during an acute episode that persist in nonacute states may reflect vulnerability rather than manifest illness (Nuechterlein et al. 1986; Docherty et al. 1988) . However, it is not clear whether variables identified in this way are really diathesis markers or sequelae of the acute illness. To address this question, first-degree relatives of patients have been assessed for these and other potential vulnerability markers. This strategy has yielded promising findings in several domains. Most notably, the following aspects of thought, language, and communication functioning have been found to discriminate relatives of patients as a group from relatives of control subjects (Singer and Wynne 1965; Harvey et al. 1982; Shenton et al. 1989; Catts et al. 1993; Docherty 1995) : attention (Harvey et al. 1981; Cornblatt and Keilp 1994; Mirsky et al. 1995) , concept formation (Phillips et al. 1965; Asarnow et al. 1978; Harrow and Quinlan 1985) , eye-tracking (Holzman et al. 1984; Thaker et al. 1996) , and evoked response (Siegel et al. 1984; Waldo et al. 1991 ). In addition, there is evidence that personality variables characterized as schizotypal occur more frequently or more markedly in relatives of patients than in control subjects (Grove et al. 1991; Torgersen et al. 1993) . The characteristics of language, communication, cognition, and personality found in relatives have been conceptualized as part of a larger con-struct of familial "schizotypy" (Squires-Wheeler et al. 1989; Maier et al. 1994) .
Most recent studies of relatives have examined children of patients before and during the age of risk; siblings of patients; or assortments of available first-degree relatives including parents, siblings, and offspring, some of whom were beyond the age of risk and others of whom were not (Szymanski et al. 1991; Kremen et al. 1994 ). These samples have been appropriate and informative for identifying variables that discriminate relatives from control subjects. However, many have included relatives who were mentally ill themselves, making it difficult to determine whether the variables identified reflected vulnerability or overt illness. Furthermore, studies that have excluded ill family members generally have still included young and therefore potentially preschizophrenia relatives. It seems important to be able to differentiate characteristics associated with stable vulnerability from those that may reflect a preschizophrenic or schizophrenic condition. Therefore, this study examined only relatives without schizophrenia who were beyond the age of risk.
Some of the most robust findings in the literature on relatives have been in the area of language and communication functioning. Samples of parents of patients (Singer and Wynne 1965; Johnston and Holzman 1979; Harrow and Quinlan 1985; Docherty 1993) , children (Asarnow et al. 1978; Harvey et al. 1982; Cornblatt and Keilp 1994) , siblings Cannon et al. 1994) , and combinations of first-degree relatives (Shenton et al. 1989; Grove et al. 1991; Hain et al. 1995; Kendler et al. 1995) have demonstrated subtle language anomalies. Previous studies specifically comparing control patients with the parents of patients have found the following: more allusive thinking (Catts et al. 1993 ); higher scores on measures of a construct called communication deviance (Singer and Wynne 1965) , which indicates greater numbers of confusing communications of the sort that impede the establishment and maintenance of a shared focus of attention between speaker and listener (Singer and Wynne 1965; Jones 1977; Johnston and Holzman 1979; Docherty 1993) ; more indications of formal thought disorder as assessed by several different indices (Jones 1977; Johnston and Holzman 1979; Harrow and Quinlan 1985; Hain et al. 1995) ; and more frequent unclear references in speech (Docherty 1995) . Parents of schizophrenia patients also have been found to demonstrate subtle but significant weaknesses in certain areas of cognitive functioning potentially related to communicative capacity, including abstraction and concept formation (McConaghy 1959; Phillips et al. 1965; Winter 1975; Jones 1977; Docherty 1993) , sustained attention (Phillips et al. 1965) , and associative processing (Ciarlo et al. 1967; Callahan and Saccuzzo 1986 ).
This study examined communication disturbances in the natural speech of patients' nonschizophrenia parents. We applied a composite language measure called the Communication Disturbances Index (CDI; Docherty et al. 1996a ) to conversational speech samples from stable schizophrenia outpatients, nonschizophrenia parents of patients, and control subjects matched to the parents. On the basis of results from a small preliminary subset of the present sample , we expected to find high overall frequencies of communication disturbance in the speech of the parents relative to the control subjects. We also compared parents with control subjects and with patients on each of the six specific types of communication disturbances assessed by the CDI (vague references, confused references, missing information references, ambiguous word meanings, wrong word references, structural unclarities) in order to clarify more precisely the nature of the differences in speech between groups. In addition, communication disturbance ratings of parent and control subjects were examined in relation to scores on a measure assessing schizotypal personality characteristics, with the expectation that there would be a positive association between communication disturbances and other facets of schizotypy. Finally, we tested whether levels of communication disturbance and schizotypy in parents were related to communication disturbance and severity of illness in their patient offspring.
Methods

Subjects
Patients. Patient subjects were 43 stable outpatients who met DSM-IV (American Psychiatric Association 1994) criteria for schizophrenia, ascertained at public clinics in two different cities. Participants were considered clinically stable if they had been outpatients for at least 3 months and had not suffered acute exacerbations during that time, according to patient and clinician reports. All patients were functioning adequately in the community, although some were living in supervised housing situations. Patients involved in significant substance use were excluded. Subjects with a primary language other than English who were not fluent in English also were excluded. Diagnoses were made by a clinical psychologist with extensive research diagnostic experience, using the interview from the Schedule for Affective Disorders and Schizophrenia (SADS-L; Endicott and Spitzer 1978) , adapted slightly for use with DSM-FV criteria. Affective reactivity of speech in a largely overlapping sample has been reported in a separate paper (Docherty et al. 1998) . Descriptive information for the sample is presented in table 1. Parents. Parent subjects (« = 42) included both parents of 18 of the patient subjects and both parents of 3 other comparable patients who were not included in the patient group only because we did not have language data for them. The assessment of both parents of a patient effectively captures one whole generation of his or her first-degree relatives. Parent pairs in which either member had a history of psychiatric hospitalization or psychotic symptoms as assessed using the SADS-L, current significant substance use, or indications of organic impairment were excluded from the study.
Controls. Control subjects were 23 individuals matched to the parents of the patients on age, race, sex, marital status, socioeconomic status, and educational attainment. Control subjects were recruited from members of clinic and university support staff and from participants at local senior citizens' activity centers at both sites. The control subjects all had adult offspring, none of whom had a history of psychotic illness, as determined by subject report. All other exclusion criteria were the same as for the parents.
Procedures
Speech samples. Ten-minute conversational speech samples were collected from each individual. Subjects were asked to recount some affectively positive events from their lives (i.e., "good memories" or "pleasant, nonstressful times").
The interviewer asked open-ended questions and made comments during the speech sample as needed to keep subjects talking or to return them to the topic of positive events. We limited the speech samples to affectively positive topics because we had found previously that the frequencies of some kinds of communication disturbances were markedly exacerbated in patients by discussion of affectively negative topics (Docherty et al. 1994 ). Affectively positive topics had no such effect. We wanted to be able to compare groups on baseline communication disturbances of several different types without the complicating factor of possible differential affective reactivity of speech among groups. Speech samples were audiotaped and later carefully transcribed and proofread.
Communication disturbance ratings. The transcribed speech samples were rated using the CDI. This measure is related to measures of communication deviance (Singer and Wynne 1965; , unclear reference (Rochester and Martin 1979; Docherty et al. 1996fc) , and positive formal thought disorder in patients (Andreasen 1979; Docherty and Hebert 1997) . However, it differs from most other speech analysis methods in that it focuses explicitly on disturbances of communication rather than on signs of underlying thought disorder or anomalies of language structure. In other words, it directly assesses failures in the transmission of meaning from speaker to listener. Total CDI scores reflect the density of failures of meaning, both blatant and subtle, in a sample of speech. Each instance of communication failure in the speech sample is also classified into one of six different types based on apparent differences in the processes underlying the failures of meaning (see table 2 ). Frequencies of each type of disturbance are computed as numbers of instances in the speech sample divided by amount of speech. This measure is described more fully and validation data are provided in an earlier paper (Docherty et al. 1996a) .
In this study, scores were computed as instances per hundred words of speech. Total CDI scores were computed by summing the counts of the six different types of failures per hundred words. The rater, an undergraduate research assistant, was blind to subjects' identities and other variables, and also to the hypotheses of the study. She underwent extensive training before rating the speech samples for the present study. This training involved studying the rating manual, rating a series of "practice" speech samples each week, and reviewing the ratings in twice-weekly meetings with the senior author over about 2 months. At the end of this training, she rated a set of speech samples similar to the ones in this study (Docherty et al. 1996a ) and attained acceptable levels of interrater "I had a chance to grow with him but I got a divorce because I couldn't."
"I was trying to predict them people that I need, I need to get out of there."
"I was socializing with friends. Girlfriends and friends the same as male." reliability with the senior author on all the CDI variables. Intraclass correlations (ICCs), calculated using the method described by Bartko and Carpenter (1976) , ranged from ICC = 0.77 to ICC = 0.93 for the individual categories; for total CDI ratings, ICC = 0.94. Schizotypy ratings. Schizotypal characteristics in parents and control subjects were assessed by means of the Schedule for Schizotypal Personalities (SSP; Baron et al. 1981) . This is a structured interview that contains subscales designed to assess ten facets of schizotypy: perceptual illusions, depersonalization, ideas of reference, suspiciousness, magical thinking, inadequate rapport, odd communication, social isolation, social anxiety, and transient delusions or hallucinations. The "odd communication" subscale reflects subjects' reports of various kinds of communication difficulties, rather than characteristics of speech or behavior actually demonstrated in the interview. Severity of each facet of schizotypy was computed as the mean severity score for all the items in the subscale. Total schizotypy severity scores were computed by summing the subscale scores. The ratings were done by two individuals trained to an acceptable level of interrater reliability (ICC = 0.83 for total schizotypy severity scores) and blind to the CDI performance of the subjects.
Severity of illness ratings. Patients' symptoms were rated using the Brief Psychiatric Rating Scale (BPRS; Overall and Gorham 1962) by two interviewers trained in the method. Both interviewers rated 20 percent of the interviews and demonstrated acceptable levels of interrater reliability (ICC = 0.91 for total BPRS scores).
Analysis. The analysis was done in four parts. First, correlations among the different subscales of the CDI were computed. Second, the three groups were compared on total CDI ratings and on each of the six different subtypes of disturbance. Third, parents and control subjects were compared on the schizotypy scale scores, and correlations were computed between schizotypy scores and CDI ratings in each group. Finally, intergenerational correspondences were examined; schizotypy scores and CDI ratings in parents were compared with severity of illness and CDI ratings in their patient offspring.
Results
Communication Disturbance Ratings
CDI ratings in patients, parents, and control subjects. The speech of every patient, parent, and control subject contained instances of unclarity as rated by CDI criteria. Distributions of the ratings were somewhat skewed in the positive direction, so scores were log-transformed for the comparisons. Mothers and fathers of patients did not differ significantly on CDI or schizotypy ratings, so parents were examined as one group in the analyses. Age was not associated with CDI scores for the sample as a whole, but when patients were removed from the analysis age was associated with total CDI scores (r = 0.31, p < 0.02), and specifically with ratings of structural unclarities (r = 0.42, p < 0.001) and missing information references (r = 0.29, p < 0.02). Means, standard deviations, and ranges for the CDI ratings of each subject group are presented in table 3.
Correlations among CDI subscales. Ratings of the different types of communication disturbances generally were correlated positively at low to moderate levels in the patient group, and to a lesser extent in the parent group (see table 4 ). This indicates that speakers who made frequent communication failures of one type tended to make failures of other types as well. Correlations in the control group generally were in the same direction but nonsignificant, due perhaps at least in part to the smaller sample size and narrower ranges of scores in this group. The pattern of correlations among the different types of unclarities is consistent with that found in an earlier sample of inpatients and control subjects (Docherty et al. 1996a ).
Between-Group Comparisons
Total CDI scores. A univariate analysis of variance (ANOVA) was computed comparing total CDI scores in the three groups. The groups differed significantly from each other, F = 25.8, df= 2,105, p < 0.001. Scheffe tests indicated that patients and parents were rated significantly higher (more disordered) than control subjects, F = 20.5, p < 0.001, and F = 22.0, p < 0.001, respectively. Parents did not differ significantly from patients (F = 0.05, not significant (NS)).
Specific types of disturbance. A multivariate
ANOVA was computed comparing the groups on the six specific types of disturbance. The criterion for significance was set at p = 0.01 because there were multiple comparisons; however, individual levels of significance for each comparison are also presented in table 3. There were highly significant between-group differences in the frequencies of vague references, missing information references, ambiguous word meanings, and structural unclarities (see table 3 ). Simple contrasts were cast comparing parents with patients and parents with control subjects. The contrasts between parents and patients revealed that parents made more frequent vague references and less fre- quent missing information references than patients. The two groups did not differ significantly on the other four CDI variables. In the parent versus control contrasts, the speech of the parents contained significantly more frequent vague references, ambiguous word meanings, and structural unclarities than that of control subjects. The two groups did not differ on frequencies of missing information, confused, or wrong word references.
1 Chi-square comparisons. A chi-square analysis of the parents and patients found no difference between groups in numbers of subjects with high total CDI ratings, with 21 of 42 parents and 21 of 43 patients scoring above the median for the two groups. A similar analysis comparing parents with control subjects did show a significant difference between groups (X 2 = 30.6, p < 0.001). Thirtytwo of 42 parents scored above the median for these two groups, compared with 1 of 23 control subjects.
Schizotypy and Communication Disturbances.
Schizotypy scale scores were positively skewed and were therefore log transformed. Parents as a group did not score high on this scale. They actually scored slightly lower than control subjects on total schizotypy severity scores, although this difference was not significant (/ = -0.94, p = 0.35). There were no significant between-group differences on any of the individual schizotypy subscale scores, including the "odd communication" subscale.
Parents' total schizotypy severity scores did correlate significantly with their total CDI ratings (r = 0.33, p < 0.05). This correlation remained true when the odd communication subscale scores were removed from the total schizotypy scores (r = 0.31, p < 0.05). Schizotypy scores for the control subjects were unrelated to total CDI ratings (r = -0.16, NS). These results indicate that, to some degree, the subtle communication disturbances rated by the CDI were related to other characteristics associated with schizotypy in patients' relatives but not in control subjects. 1 We thought it appropriate to treat each parent and control subject as an independent observation in these analyses. However, this practice could be questioned, especially in light of the fact that there was a trend toward a correlation between mothers' and fathers' total CDI ratings, r = 0.41, p < 0.10. Spouses may influence each others' speech patterns and thus may not be independent of each other. Therefore, we ran a secondary set of parent versus control analyses in which we examined mothers separately from fathers. Mothers of patients did not differ significantly from fathers on any of the language variables, and results of comparisons with control subjects were similar to those for the combined groups. Mothers of patients were significantly higher than control mothers on vague references (F = 40.3, p < 0.001), ambiguous word meanings (F = 44.5, p < 0.001), and structural unclarities (F = 18.7, p < 0.001). Fathers of patients were significantly higher than control fathers on missing information references (F = 10.3, p < 0.004), ambiguous word meanings (F = 5.8, p < 0.03), and structural unclarities (F = 7.0, p < 0.02).
Intrafamilial Comparisons of Parents and Patients
Communication disturbances in parents and severity of illness in patients. We examined relationships between parent and patient variables in the 18 "complete" families for which we had speech samples from patients and parents. Some intergenerational studies have compared patients with mothers (Harrow and Quinlan 1985; Diamond and Doane 1994) or fathers (Harrow and Quinlan 1985) , with same-sexed parents (Wright 1973) , or with higher-scoring or lower-scoring parents ). On the assumption that both parents influenced their patient offspring genetically and environmentally, we chose to combine mothers' and fathers' scores for these analyses. Thus, we summed total CDI scores for the mother and father in each parent pair. We then computed correlations between the summed CDI scores of parents and the BPRS and CDI scores of their patient offspring. CDI ratings in parents were significantly correlated with BPRS scores in patients, r = 0.49, p < 0.04. Following this analysis, we divided parent pairs into higher-scoring and lower-scoring members. Both higher-scoring and lower-scoring parents' CDI scores were related to patients' BPRS scores (r = 0.55, p < 0.02, and r -0.60, p < 0.01, respectively). However, when parents' total CDI ratings were regressed on patients' BPRS scores, entering higher-scoring parents first and lowerscoring parents second, the lower-scoring parents did not contribute significantly beyond the effects of the higherscoring parents. For the higher-scoring parents, F -6.8, df= 1,16, p < 0.03, adjusted R 2 = 0.25. The lower-scoring parents, entered second, had a negative weight and a nonsignificant /•'-to-enter of 1.4.
Communication disturbances in parents and communication disturbances in patients. Summed total CDI ratings in parents were not related to CDI ratings in patients, r = -0.13, NS. The ratings of higher-scoring and lower-scoring parents were similarly unrelated to patient CDI scores.
Schizotypy in parents and severity of illness and CDI ratings in patients. Schizotypy scores for parent pairs were summed and compared with patient BPRS scores. There was no association found (r = -0.10, NS). Neither were parent schizotypy scores at all related to patient CDI ratings. Analyses examining higher-scoring and lower-scoring parents' schizotypy scores as above also had null results for both patient BPRS and patient CDI ratings.
Discussion
To summarize, the parents demonstrated more frequent instances of communication failure than the control subjects. Specifically, parents' speech contained more structural unclarities, vague references, and ambiguous word meanings. The parents did not differ significantly from the patients on total CDI ratings and actually made somewhat more frequent vague references than the patients. CDI scores were associated to some extent with other facets of schizotypy in the parents but not the control subjects. High CDI scores in parents were associated with more severe illness in their patient offspring; however, other facets of schizotypy in parents did not predict severity of symptoms in the patients.
Our finding that the speech of every subject contained some communication failures reflects the fact that the CDI captures not only instances of clear-cut disturbance but also subtle and commonplace unclarities of meaning. The most important findings of this study were the marked and significant differences between parents and control subjects in both frequency and quality of communication failures. It should be noted that despite the measurable differences in the communicative efficacy of their speech, the parents were generally functioning well and were clearly not mentally ill. Elevations on the CDI were sizable and highly significant for the parents as a group, but their speech was generally not perceived by interviewers or raters as disordered. It was perceived as somewhat hard to follow at times but still well within the normal range. Because the parents in our study had no history of psychotic symptoms and were beyond the age of risk, our findings support the idea that vulnerability to schizophrenia has subtle manifestations in the communicative functioning of family members who will never develop the overt illness.
Even though our parent sample showed elevated levels of communication disturbance, they were not high in schizotypy as measured by the SSP. Communication disturbances in parents were associated at a low level with the other manifestations of schizotypy rated by the SSP, but the CDI ratings were the only variables that discriminated parents from control subjects. This suggests that stable vulnerability may be more evident in speech than in other areas of everyday functioning or characteristics of personality.
Examination of the specific types of communication disturbances found at elevated levels in the parents' speech provides some insight into their nature and possible cognitive underpinnings. We have previously reviewed the empirical findings on cognitive characteristics of parents of schizophrenia patients and concluded that there is converging evidence indicating the presence of weaknesses in concept formation and maintenance (Docherty 1994) . A number of studies using object sorting tests found that parents' responses tended to be overinclusive and to involve the use of idiosyncratic concepts (McConaghy 1959; Phillips et al. 1965; Harrow and Quinlan 1985) . Investigations using the BannisterFransella grid test of thought disorder (Bannister and Fransella 1966) found that parents' constructs were unstable and idiosyncratic when compared with those of control subjects (Muntz and Power 1970; Winter 1975) . Results from the use of proverbs tests, conceptualization scales, and other related measures have provided additional support for the idea that relatives of patients as a group have specific weaknesses in this area (Phillips et al. 1965; Harrow and Quinlan 1985) . The high frequencies of vague, ambiguous, and structurally problematic communications found in this study may have originated in part from limitations in the capacity for concept formation and maintenance. Such a connection is purely theoretical at this point, but it could be tested empirically in future research by comparing CDI subscale ratings in parents with their performance on tests specifically measuring conceptual capacity.
The only language variable on which patients scored higher than parents was missing information references. We have previously found particularly high levels of missing information references in the speech of schizophrenia patients compared with matched control subjects (Docherty et al. 1996Z») . High levels of this type of failure were not associated with scores on tests of concept formation in that sample of patients; rather, they were associated with performance on tests believed to reflect working memory and auditory sustained attention (Docherty et al. 1996&) . Impairments of working memory and auditory sustained attention are frequently quite marked in patients and are present to a much greater degree in patients as a group than in their nonschizophrenia relatives. Missing information references may be more closely associated with neuropsychological weaknesses in these areas than in the area of concept formation. This is a question for further study.
There was no significant difference between parents and patients on total CDI ratings, which parallels findings on communication deviance (Singer and Wynne 1965) that have shown similar or even slightly higher levels in parents compared with their offspring with schizophrenia (Singer and Wynne 1965; Johnston and Holzman 1979) . In this study, only parent pairs were assessed. According to a single-gene, high-specificity model, this parent-pair strategy would be expected to produce a group in which only half or fewer of the subjects would show the marker characteristics in question. One would then expect the parents as a group to show less communication disturbance than the patients, since in each parent pair one person at most would carry the vulnerability to schizophrenia. From this standpoint, a relatively nonspecific and polygenic model of vulnerability would explain the present data better than a single-gene model. Unfortunately, the picture is complicated by the large age difference between the parent and patient groups in this study. Within the parent and control groups, age was positively associated with CDI scores at a low but significant level; therefore, it is likely that the effects of age caused some increase in communication failures in parents relative to patients, and the magnitude of this effect is unknown. The age factor in our sample makes the fit of one genetic model over another less clear-cut than it otherwise might be. In addition, there are alternative possible explanations for the finding of nearly equivalent CDI ratings in parents and patients that should be mentioned. One is an assortative mating hypothesis in which people with a vulnerability to schizophrenia tend to choose partners with communication patterns similar to their own. Another is an environmental hypothesis in which the communication patterns of both members of a parent pair influence the development of their children such that vulnerable individuals whose parents show communication disturbances may be more likely to develop manifest schizophrenia (Wahlberg et al. 1997) . A third possibility is that the communication patterns of both parents are influenced by each other and perhaps also by the patient (Liem 1974; Fort 1990 ).
The specific differences between parents and patients in types of disturbances provide some explanation for our subjective perception that the speech of the parents in this study was less disordered than that of the patients. Patients were numerically higher on four of the six types of disturbance rated, even though the difference attained significance for only one type-the missing information reference. On one type of disturbance, the vague reference, parents scored significantly higher than patients. This particular difference cannot be attributed to age, because unlike some of the other types of disturbances, the frequency of vague references was not at all related to age in any of the groups (for parents and control subjects combined, r = 0.01, NS). However, vague references are probably the most subtle, "normal" kind of communication failure rated by the CDI. Furthermore, the finding that they were made more frequently by the parents than by the patients probably does not indicate the presence of weaknesses in the parents that were not present in the patients. The vague references made by parents may have reflected processes that were also present in the patients but that manifested differently in the patients-perhaps as other more concrete types of referential failures.
The findings of this study provide some descriptive information about several different types of communication failures made by patients' parents; however, they cannot definitively answer the question of whether these characteristics of speech reflect genetic vulnerability. It is still possible, as postulated by Singer and Wynne in their early work, that they reflect factors in parents that are detrimental to the cognitive development of their vulnerable offspring (Singer and Wynne 1965; Singer et al. 1978 ); alternatively, it is possible that they represent the effects on parents of long-term exposure to a family member with schizophrenia (Liem 1974; Fort 1990 ). Our finding that parents' CDI ratings corresponded to BPRS scores in their patient offspring is certainly supportive of a genetic interpretation; that is, patients from families with a heavier genetic loading manifested more severe illness. The lack of association between parent and patient CDI ratings argues against a genetic interpretation (Berenbaum et al. 1985) but is inconsistent with the environmental explanations offered as well. Our parent-to-patient findings, taken together, could be interpreted as indicative that communication disturbances are reflective of vulnerability, but that genetic vulnerability, when it develops into manifest schizophrenia, manifests in diverse symptom pictures. Thus, a patient whose parents show higher levels of communication disturbance, and thus a greater genetic loading, may develop an overall more severe form of illness, but not necessarily a more severe manifestation of communication disturbances.
Our findings support a genetic interpretation, but they also are consistent with environmental explanations. The most conclusive way to address the issue of the etiological relevance of these communication variables in relatives would be to compare the speech of adoptive versus biological parents of patients. If the different types of communication disturbances rated by the CDI could be assessed in such a sample, it might be possible to distinguish between characteristics of speech present in parents with a potential genetic vulnerability and those without. This information would indicate which types of disturbance are likely to reflect genetic vulnerability and which, if any, may have environmental relevance either as risk factors or as effects of exposure.
It also would be useful to examine the neuropsychological test correlates of the different types of communication disturbances in parents, which could help to elucidate the nature of the cognitive processes underlying the disturbances. Furthermore, associations between weaknesses in specific areas of cognitive functioning and communication disturbances in parents would support the idea that those particular types of disturbances were representative of vulnerability, particularly if the same associations were present in patients and not present in control subjects. Finally, a better understanding of the cognitive processes underlying these "visible" markers could assist in the task of discriminating between processes reflecting stable vulnerability and those reflecting the pathophysiology of the overt or impending illness.
